Subject Index to Volume 77 


A 


Acidification, endocytotic compartments, 768-769 
Actin, structure, 672-674 
Activator protein 1 (AP-1), epidermal, 406-407 
Activator protein 2 (AP-2), epidermal, 407 
Actomyosin interaction, 671-694 
conclusions, 693-694 
mechanical efficiency, 689-690 
power stroke, 681-684 
energetics, 682-683 
length of power stroke measured in vitro, 686 
rapid regeneration of, 691-692 
role of two-headed structure of myosin, 682 
structural changes, 681-682 
summary, 683-684 
protein structures, 672-678 
actin and myosin, 672—674 
actomyosin complex, 674 
homology between myosin and microtubule motors, 676—677 
structural similarity between myosin and G proteins, 677-678 
structure of myosin complexed with nucleotides, 675-676 
steady-state mechanics, 684-690 
coupling between force generation and ATP hydrolysis, 688-689 
duty cycle for active myosin heads, 687-688 
efficiency of actomyosin interactions, 689-690 
force generated in isometric muscle, 685-686 
force generation measured in vitro, 684-685 
in vitro assays of filament velocities, 684 
length of drag stroke measured in fibers, 689 
length of power stroke measured in vitro, 686 
structure and mechanics of different state in, 678-681 
detached states, 679 
phosphate release, 680-681 
post-power-stroke states, 681 
pre-power-stroke states, 679-680 
transients in force after step changes in fiber length, 690-693 
elastic elements, 690-691 
implications of transient experiments, 692-693 
rapid regeneration of power stroke, 691-692 
rapid tension recovery, 691 
Adenosine 
activation of renal sensory receptors, 140-141 
ATP-sensitive potassium channel response to, 1192 
Adenosine 5’-cyclic diphosphate-ribose (cADPR) 
agonists, 1142 
antagonists, 1141 
caged, 1142 
as calcium messenger, 1145-1148 
as calcium modulator, 1143-1145 
calcium release activity, 1138 
calcium signaling. See Calcium mobilization 
cells responsive to, 1138-1141 
discovery of, 1135-1137 
enzymatic pathways for degradation, 1155-1159 
ADP-ribosyl cyclase activity of CD38, 1156-1158 
CD38 is not a classical NADase, 1158 
phosphatase and CD38, 1155-1156 
enzymatic pathways for synthesis, 1150-1155 
crystal structure of ADP-ribosyl cyclase, 1150-1153 
extracellular functions and internalization of, 1158-1159 
fluorescent analogs, 1141-1142 


modulation by calmodulin, 1143-1144 
radioimmunoassay, 1147-1148 
receptors, 1143 
sensitization of calcium, 1144-1145 
Adenosine 3’,5’-cyclic monophosphate (cAMP) 
modulation of minK currents, 636 
regulation of Na*/H~ exchanger, 61-62 
signal transduction, ethanol and, 5-6 
Adenosine 5'-diphosphate, inactivation of calcium release-activated 
(store-operated) calcium current (Icrac), 917 
Adenosine receptors, ethanol and, 7-8 
Adenosine transporters, in alcoholism, 5 
Adenosinetriphosphatase (ATPase) 
Ca”*, standard metabolic rate, 738 
Na‘*-K*-. See Na*-K*-adenosinetriphosphatase 
P-glycoprotein activity, 573-575 
Adenosine 5’-triphosphate 
ATP-sensitive potassium channels. See Potassium channels 
depletion, regulation of Na*/H* exchanger, 64-65 
glycolytic production, standard metabolic rate and, 743 
standard metabolic rate and. See Standard metabolic rate 
Adenylate cyclase, calcium release-activated (store-operated) 
calcium current (crac) and, 923 
ADP-ribosylation factor, phospholipase D regulation, 307-308 
ADP-ribosyl cyclase 
base-exchange reaction, 1153-1154 
crystal structure, 1150-1153 
multifunctionality, model for, 1154-1155 
Adrenoceptors 
§-adrenergic receptors, ATP-sensitive potassium channel 
response to, 1191-1192 
postjunctional/extrajunctional, renal innervation, 92-93 
prejunctional, renai innervation, 91-92 
renal hemodynamics and, 101-104 
renal tubular function and, 114-119 
renin secretion and, 129-130 
Adrenocorticotropic hormone (ACTH) 
cortisol secretion in teleost fish, 597 
effects of atrial natriuretic peptide, 491-492 
Age/aging 
developmental lesions and brain aging, 211 
intestinal sugar transport and, 277-281 
mitochondrial changes, 425-453 
nuclear DNA-encoded enzymes, changes, 430 
premature, diseases with, 431-433 
theories of aging and relevance to human aging, 449-451 
evidence relevant to theories and aging, 450-451 
relevance to apoptosis, 451 
theories of aging, 449-450 
Airways, smooth muscle, ATP-sensitive potassium channels (Karp), 
1213-1214 
Alcohol dehydrogenase, microsomal ethanol-oxidizing system vs., 
519 
Alcoholic liver disease, cytochrome P-4502E1 in, 531-533 
Alcoholism 
acute and chronic responses to ethanol, 1-2 
adenosine transporters in, 5 
y-aminobutyric acid receptors in, 3-4 
cellular and molecular neuroscience, 1-11 
ethanol and membrane proteins, 2 
ethanol and other regulatory signaling pathways, 5-10 
cAMP signal transduction, 5-6 





1234 PHYSIOLOGICAL REVIEWS Volume 77 


ethanol sensitivity and protein phosphorylation, 8 
G protein-coupled receptors, 6-8 
protein kinase A, 8 
protein kinase C, 8-9 
protein kinase C-dependent neurite outgrowth, 9 
regulation of gene expression, 9-10 
ethanol-induced uitrastructural changes in liver and associated 
induction of other microsomal enzymes, 534-535 
genetics, 10 
markers of cytochrome P-4502E1 induction and clinical 
applications, 534 
N-methyl-D-aspartate receptors in, 2-3 
relevance of studies in model systems, 10 
serotonin receptors in, 4 
voltage-dependent ion channels in, 4-5 
calcium channels, 4—5 
potassium channels, 5 
Aldosterone, regulation of epithelial sodium channels, 377-380 
Allatinhibin, insect, 1004 
Alveolar macrophages, pulmonary host defense, 934 
Alveolar type II cells, pulmonary host defense, 935 
Alzheimer’s disease 
£-amyloid precursor protein mutations in, 1112-1113 
apolipoprotein E and, 1113-1115 
endocytosis and, 788 
presenilin mutations and, 1112-1113 
Amiloride 
binding site, Na*/H* exchangers, 57-58 
interaction with highly sensitive (ENaC type) epithelial sodium 
channels, 366-367 
Amiloride-binding proteins, purification and cloning, 369 
y-Aminobutyric acid (GABA) receptor, ethanol effects, 
3-4 
a-Amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA) 
receptors, 218-219 
in cortical plasticity, 242 
gene expression in adult neocortex, 227-228 
gene family, 227 
immunocytochemistry, 228 
ontogeny, 235-236 
visualization in neocortex, 226-228 
receptor binding studies, 226-227 
Amphibian(s), brain atrial natriuretic peptide (ANP) receptors in, 
483 
Amphibian skin, epithelial sodium channels, 360 
Amyloid B-peptide, 1094-1108 
actions in nonneuronal cells, 1108-1111 
neurotoxicity 
factors that affect neuron vulnerability to AG toxicity, 1106-1108 
mechanism of, 1099-1106 
presenilin mutations and, 1113 
structure and domains involved in, 1097-1098 
physiological roles, 1111 
production, aggregation, and metabolism, factors affecting, 
1098-1099 
structure and domains involved in fibrillogenesis and cytotoxicity, 
1097-1098 
B-Amyloid precursor protein(s), 1081-1116 
amyloid 6-peptide, 1094-1111 
cellular expression, 1083-1085 
conclusions and future directions, 1115-1116 
functional domains of secreted forms, 1093-1094 
functions in neurons, 1087-1093 
modulation of neuronal excitability and synaptic plasticity, 
1089-1092 


neurite outgrowth-promoting and synaptogenic activities, 
1088-1089 
neutrotrophic activities, 1088 
protection against excitotoxic, metabolic, and oxidative insults, 
1092-1093 
receptor and signal transduction functions, 1093 
functions in nonneuronal cells, 1093 
introduction, 1081-1082 
mutations, Alzheimer’s disease and, 1112-1113 
proteolytic processing, 1085-1087 
B-secretase-derived carboxy terminus, 1111-1112 
secreted forms, functional domains, 1093-1094 
structure, 1082-1083 
Anaphylatoxin(s), non-Fc,RI dependent mast cell activation, 
1050 
Anesthetics, vasodilation and, 1212 
Angiogenesis, mast cells in, 1058-1059 
Angiotensin II, renal tubular function, 119-120 
Antidiuretic hormone 
atrial natriuretic peptide release, 497 
regulation of epithelial sodium channels, 380-382 
renal tubular function, 120 
Antigen presentation, 783 
Antiproliferative agents, selective cellular ablation in developing 
brain, 202-203 
Apolipoprotein E, predisposition factor in Alzheimer’s disease, 
1113-1115 
Apoptosis 
calcium release-activated (store-operated) calcium current (Icrac) 
and, 923-924 
mast cells, 1040-1041 
mitochondria in, 451 
Appetite, stressed fish, 608 
Arginine vasotocin, stress response in teleost fish, 601 
Ascorbic acid, in milk, effect on mineral and trace element 
absorption, 662 
Atherosclerosis, endocytosis and, 789-790 
Atrial natriuretic peptide (ANP), 465-503 
blood pressure and, 485-486 
brain 
ANP receptors, 476-483. See also Atrial natriuretic peptide (ANP) 
receptors 
degradation, 476 
localization, 466-476 
molecular forms, 469 
release from, 475-476 
signal transduction mechanism for, 478-479 
synthesis and regulation of ANP gene expression, 473-475 
brain natriuretic peptide, 500-501 
central control of fluid homeostasis, 483-490 
catecholamines and, 487-488 
gastrointestinal functions, 488 
structural and species-related effects, 486-487 
volume regulation, 483-487 
cerebrospinal fluid, 472-473 
C-type natriuretic peptide, 500-501 
fluid homeostasis 
drinking behavior and salt appetite, 483-485 
renal function and blood pressure, 485-486 
general comments, 501-503 
localization in brain and pituitary gland, 466-476 
amphibians, 470 
ANP release from brain, 475-476 
birds, 470 
cerebrospinal fluid, 472-473 





October 1997 


colocalization of ANP with other neurotransmitters/ 
neuromodulators, 469-470 
degradation of ANP, 476 
fish, 470-471 
immunocytochemistry and radioimmunoassay quantitation, 
466-469 
molecular forms of ANP in brain, 469 
mollusks, 471 
in nonmammalian species, 470-471 
synthesis of brain ANP and regulation of ANP gene expression, 
473-475 
molecular forms in brain, 469 
neuronal activity and, 487 
pituitary gland, localization, 473 
pituitary hormone interactions, 490-493 
ACTH, 491-492 
growth hormone, 493 
hypothalamic-anterior pituitary axis effects, 491 
physiological significance of ACTH release-inhibiting action of 
ANP, 492 
posterior pituitary hormones, 490-491 
prolactin, 492-493 
thyroid-stimulating hormone, 493 
release 
adrenergic mechanisms, 494-495 
ANP antiserum, 495 
antidiuretic hormone in, 497 
cholinergic stimulation of AV3V region and ANP secretion, 
493-494 
endothelin in, 495-496 
melanocyte-stimulating hormone in, 496 
neural ANP system and increased plasma ANP induced by blood 
volume expansion, 498-500 
neuroendocrine pathways, 498 
neuropeptide Y in, 496 
opioids in, 496-497 
osmotic mechanisms, 495 
oxytocin in, 497 
peptidergic mechanisms, 495-496 
polypeptide YY in, 496 
role of brain in regulation, 493--500 
release from brain, 475-476 
renal function and, 485-486 
renal tubular function, 120 
spinal cord and ganglia, localization, 471-472 
Atrial natriuretic peptide (ANP) receptors, brain, 476-483 
in blood-brain barrier, 481-482 
during dehydration, 480 
in experimental hypertension, 480-481 
guanylyl cyclase (R1) and clearance (R2) receptors, 
479-480 
localization, 476-478 
in nonmammalian species, 483 
ontogeny, 483 
in pathological conditions, 482-483 
signal transduction mechanism for ANP, 478-479 
types, 479-480 
Autonomic nervous system, 76 
renal function. See Renal function, neural control 
renal hemodynamics, 94-104 
Autophagy, 786-787 
Avian species 
brain atrial natriuretic peptide (ANP) receptors in, 483 
diving in birds 
diving behavior, 841-845 


INDEX TO VOLUME 77 


metabolic rate and metabolism, 851-857 
Azidopine, P-glycoprotein binding, 572 


B 


Bactericidal activity, surfactant, 950 
Balance studies, mineral and trace element requirements of infants, 
651-652 
Basonuclin, epidermal transcription factor, 408 
Biomarkers, markers of cytochrome P-4502E1 induction and clinical 
applications, 534 
Blood-brain barrier, brain atrial natriuretic peptide (ANP) receptors 
in, 481-482 
Blood flow 
distribution, diving and, 871-874 
lactate exchange in skeletal muscle, 340-341 
renal, neural control, 94-104 
Blood glucose, stress response in fish, catecholamines and, 595 
Blood pressure 
atrial natriuretic peptide and, 485-486 
diving and, 869-871 
Body mass, species differences in standard metabolic rate, 750-751 
Bradykinin, activation of renal sensory receptors, 140-141 
Brain 
atrial natriuretic peptide in. See Atrial natriuretic peptide 
glucose uptake, atrial natriuretic peptide in, 490 
Brain dysfunction, developmental models induced by targeted cellular 
ablations, 199-211. See also Methylazoxymethanol 
antiproliferative agents for, 202-203 
cellular ablations and neurogenetic time table, 203-206 
consequences of cellular ablations during development, 206-210 
cryogenic lesions, 201 
gene targeting strategies, 202 
kainic acid-induced lesions, 200-201 
strategies to induce selective cellular ablation, 200-203 
X-irradiation-induced lesions, 201-202 
Brain injury, ischemic, inwardly rectifier potassium channels in, 
1215-1216 
Breast milk, mineral and trace element absorption from. See Infant 
nutrition 
Bursicon, insect, 1009-1010 


Cc 


Ca”*-adenosinetriphosphatase, standard metabolic rate, 738 
cADPR. See Adenosine 5’-cyclic diphosphate-ribose 
Calcitonin, placental transfer of calcium, 822 
Calcitonin gene-related peptide 
activation of renal sensory receptors, 138-139, 141 
ATP-sensitive potassium channel response to, 1191 
Calcium 
absorption from breast milk and infant diets, 653 
dietary intake 
breast-fed infants, 644-645 
formula-fed infants, 645 
entry into nonexcitable cells. See Calcium influx 
in epidermal keratinocyte proliferation/differentiation, 401 
intercellular, modulation of minK currents, 636-637 
intracellular 
capacitative refilling of calcium stores, 902-903 
feedback and self-inhibition of epithelial sodium channels, 383-384 
mobilization. See Calcium mobilization 
store depletion and calcium influx. See Calcium influx 





1236 


phospholipase D regulation, 307 
placental transfer, 819-822 
regulation of Na*/H* exchanger, 59-61 
status, assessment, 650 
Calcium-binding protein, placental transfer of calcium, 820 
Calcium channel(s) 
in alcoholism, 4-5 
calcium release-activated (store-operated) (CRAC), molecular 
biology, 920-922 
Calcium current(s), calcium release-activated (store-operated) 
calcium current (Icrac), 904-917 
activation mechanisms, 907-915 
assessment of models, 913-915 
Ca”* sensor, 908 
signal trari iction, 908-913 
stores, 907-908 
calcium-dependent potentiation, 906 
concluding remarks, 924 
current-voltage relationship, 905-906 
history, 903-904 
inactivation mechanisms, 915-917 
adenosine and guanosine nucleotides, 917 
calcium-dependent/store-independent inactivation, 915-916 
inactivation by calcium, 915 
protein kinase-mediated inactivation, 916-917 
Store refilling, 915 
patch-clamp measurement, 920 
pathophysiology, 924 
pharmacological profile, 907 
physiological functions, 922-924 
adenylate cyclase, 923 
apoptosis, 923-924 
cell cycle and proliferation, 923 
gene transcription, 923 
pattern of Ca’* oscillations and wave propagation, 922 
refilling of stores, 922 
secretion, 923 
properties, 905 
selectivity for calcium, 906 
single-channel conductance, 906-907 
Calcium-dependent kinase, activation of calcium release-activated 
(store-operated) calcium current (crac), 912 
Calcium influx, 901-924 
concluding remarks, 924 
introduction, 902 
other calcium influx pathways, 917-918 
store independent, 917-918 
store operated, 917 
store-independent pathways, 917-918 
Ca**-activated cation channels, 918 
G protein-activated Ca”* channels, 918 
InsP, and Ca?* influx, 917-918 
InsP;-gated Ca”* channels, 917 
kinase-activated Ca?* channels, 918 
leukotriene-activated Ca?* channels, 918 
ligand-gated cation channels, 918 
store-operated calcium influx, 902-904 
capacitative refilling of calcium stores, 902-903 
molecular biology of store-operated channels, 920-922 
store-operated calcium current (Icrac), 903-904 
store-operated calcium entry across plasma membrane, 903 
study methods, 919-920 
calcium-activated currents as reporters, 920 
cytosolic Ca?* measurements with indicator dyes, 919-920 
importance of SERCA inhibitors, 919 
manganese influx and fiuorescence quench, 920 


PHYSIOLOGICAL REVIEWS 


Volume 77 


patch-clamp measurements of Icrac, 920 
store-operated (Ca?* release-activated) calcium current (crac), 
903-904, 904-917. See also Calcium current(s) 
Calcium influx factor(s), activation of calcium release-activated 
(store-operated) calcium current (Icrac), 909 
Calcium mobilization, 1133-1160 
analogs of cADPR and NAADP, 1141-1143 
agonists of cADPR, 1142 
antagonists of cADPR, 1141 
caged cADPR and caged NAADP, 1142-1143 
fluorescent analogs of cADPR, 1141-1142 
cADPR as calcium messenger, 1145-1148 
activation of cADPR pathway by nitric acid in PC12 cells, 
1146-1147 
activation of cADPR pathway by nitric acid in sea urchin eggs, 
1145-1146 
activation of cADPR pathway by retinoic acid in HL-60 cells, 1147 
radioimmunoassay for cADPR, 1147-1148 
cADPR as calcium modulator, 1143-1145 
cADPR receptors, 1143 
modulation by calmodulin, 1143-1144 
sensitization of calcium, 1144-1145 
calcium oscillation and NAADP, 1148-1150 
calcium oscillation induced by photolyzing caged NAADP, 1150 
NAADP activation of Ca”*-release mechanism in sea urhcin eggs, 
1148-1149 i 
self-desensitization mechanism, 1149-1150 
cell model for investigating, 1134-1135 
membrane preparation, 1135 
sea urchin eggs, 1135 
discovery of cADPR and NAADP, 1135-1137 
cADPR, 1135-1137 
calcium release activity, 1138 
cells responsive to cADPR, 1138-1141 
NAADP, 1137 
enzymatic pathways for degradation of cADPR and NAADP, 
1155-1159 
ADP-ribosy! cyclase activity of CD38, 1156-1158 
CD88 is not a classical NADase, 1158 
extracellular functions and internalization of CD38 and cADPR, 
1158-1159 
phosphatase and CD38, 1155-1156 
enzymatic pathways for synthesis of cADPR and NAADP, 1150-1155 
base-exchange reaction, 1153-1154 
crystal structure of ADP-ribosyl cyclase, 1150-1153 
model for multifunctionality of cyclase, 1154-1155 
introduction, 1134 
perspective, 1159-1160 
Calmodulin 
modulation of adenosine 5’-cyclic diphosphate-ribose (cADPR), 
1143--1144 
regulation of Na*/H* exchanger, 59-61 
Calmodulin-dependent kinase, activation of calcium release-activated 
(store-operated) calcium current (Icrac), 912 
Caloric restriction, life-long, intestinal sugar transport and, 280-281 
Calsequestrin, interaction with ryanodine receptors, 713-714 
Carbohydrates 
dietary levels, intestinal sugar transport and, 265-266 
in milk, effect on mineral and trace element absorption, 662 
Carcinogenesis, cytochrome P-4502E1 in, 533 
Cardiac muscle, ryanodine receptors, 699-720 
Cardioactive peptide(s) (CAP), muscle activity (insect), 978-979 
Cardiovascular system 
response to diving, 864-888. See also Diving, cardiorespiratory 
responses 
stress response in fish, catecholamines and, 594-595 





October 1997 


Casein phosphopeptides, effect on mineral and trace element 
absorption, 659 
Casein protein, effect on mineral and trace element absorption, 
657-659 
Catalase, microsomal ethanol-oxidizing system vs-, 519 
Catecholamines 
central effect of atrial natriuretic peptide and, 487-488 
functions (teleost fish), stress effects, 594-596 
immune system effects, stressed fish, 614 
secretion (teleost fish), control of, 593-594 
stréss effects (teleost fish), 596-597 
control of secretion, 593-594 
effect on blood oxygen transport capacity, 595 
effects on blood glucose and free fatty acid levels, 595-596 
respiratory and cardiovascular effects, 594-595 
Caveolae, in endocytosis, 784—786 
CD38 
ADP-ribosyl cyclase activity of, 1156-1158 
degradation of cADPR and NAADP, 1155-1156 
extracellular functions and internalization of, 1158-1159 
not a classical NADase, 1158 
Cell coupling, lens of eye, 28-35 
Cell cycle, calcium release-activated (store-operated) calcium current 
CUcrac) and, 923 
Cell metabolism, feedback and self-inhibition of epithelial sodium 
channels, 384—385 
Cell proliferation 
calcium release-activated (store-operated) calcium current (Icrac) 
and, 923 
lymphocytes 
effects of surfactant, 952-953 
surfactant protein A and, 945 
mast cells, 1036-1040 
Cellular respiration, control of, 749-750 
Cerebellum, selective cellular ablation with methylazoxymethanol in 
developing brain, 205-206 
rearrangement of neuronal connectivity in, 210 
Cerebral circulation, atrial natriuretic peptide and, 489-490 
Cerebral cortex 
kainate receptor gene expression, 229 
selective cellular ablation with methylazoxymethanol in developing 
brain, 203-204 
changes in laminar fate, 206-207 
Cerebral edema, atrial natriuretic peptide in, 490 
Cerebrospinal fluid, atrial natriuretic peptide in, 472-473 
Chemokine(s), 1052-1053 
Chemotaxis 
effects of surfactant, 952 
surfactant protein A and, 944 
surfactant protein D and, 949 
Chemotherapy 
cytotoxin movement across cell membranes in pump/leak system, 
551-561 
efflux of cytotoxins in pump-leak situation, 557-560 
P-glycoprotein-induced redistribution of cytotoxins as between 
nucleus and cytoplasm, 561 
quantitative interrelationships between permeability, drug pumping, 
and multidrug resistance for P-glycoprotein, 560 
time course of drug uptake, 551-557 
cytotoxin movement across cell membranes when no pump is present, 
548-551 
half times for cytotoxin uptake, 549 
measurement of initial rates of cytotoxin uptake, 548-549 
solubility/diffusion model, 549-550 
kinetics of multidrug transporter (P-glycoprotein) and its reversal, 
545-583. See also P-glycoprotein(s) 


INDEX TO VOLUME 77 


Chloride, placental transfer, 817-818 
Chloride channels, lens of eye, 27 
Cholinergic receptors, postjunctional/extrajunctional, renal 
innervation, 94 
Chromiun, dietary intake during infancy, 649 
Cirrhosis, efferent renal sympathetic nerve activity in, 150-155 
Citric acid, in milk, effect on mineral and trace element absorption, 
662 
Clathrin-coated pits. See also Endocytosis, receptor-mediated 
internalization 
interaction of internalization motifs, 764—765 
Cloning 
mink gene, 628 
sulfonylurea receptor, 1199-1200 
Cold exposure, metabolic rate and, 744-745 
Cold stress, intestinal sugar transport and, 272 
Collagen-like lectin. See Collectins 
Collectins, 935-950 
gene cluster, 938 
mannose-binding protein deficiency, genetic basis for, 937-938 
pulmonary host defense, 935-950 
sequence and structural homology, 935-936 
serum, functions, 936-937 
summary, 950 
surfactant protein A, 938-947 
concentration, 938 
in disease states, 946-947 
effect on production of reactive oxygen species, 943-944 
effects on chemotaxis, 944 
effects on cytokine and immunoglobulin secretion, 944 
effects on cytotoxicity, 944-945 
effects on lymphocyte proliferation, 945 
interaction of SP-A with particles and effect on particle uptake, 
941-943 
methods of isolation/state of aggregation, 940 
receptors, 945-946 
structure, 938 
susceptibility to infection of SP-A-deficient mice, 946-941 
synthesis and secretion, 938-940 
surfactant protein D, 947-950 
concentration, 948 
in disease states, 950 
effects on chemotaxis, 949 
effects on free radical production, 949 
interaction of SP-D with particles and effects on particle uptake, 
948-949 
method of isolation/state of aggregation, 948 
receptors, 949-950 
structure, 947-948 
synthesis and secretion, 948 
Congestive heart failure, efferent renal sympathetic nerve activity in, 
150-155 
Connective tissue, mast cell adhesion, 1041-1043 
Copper 
absorption from breast milk and infant diets, 655 
dietary intake 
breast-fed infants, 647 
formula-fed infants, 648 
status, assessment, 651 
Cortical neurons, selective cellular ablation with 
methylazoxymethanol in developing brain, 203-204 
changes in laminar fate, 206-207 
Corticotropin-releasing hormone (CRH), stress response in teleost 
fish, 601 
Cortisol 
functions (teleost fish), 598-599 





1238 


glucocorticoid functions, 599 
mineralocorticoid functions, 598-599 
immune system effects, stressed fish, 612-614 
secretion (teleost fish), 597-598 
ACTH and, 597 
a-melanocyte-stimulating hormone and 6-endorphin and, 597-598 
stress effects (teleost fish), 599-600 
Cow’s milk, mineral and trace element absorption from. See Infant 
nutrition 
Cryogenics, selective cellular ablation in developing brain, 201 
C-type natriuretic peptide, 500-501 
Culture studies, ethanol-induced changes, relevance to alcoholism, 10 
Cystatin-a, epidermal keratinocyte cornified envelope, 410-411 
Cystic fibrosis, epithelial sodium channels in, 374 
Cytochrome P-450 
ethanol-induced ultrastructural changes in liver and associated 
induction of other microsomal enzymes, 534-535 
ethanol-specific, 519-524. See also Cytochrome P-4502E1 
purification, 519-521 
Cytochrome P-4502E1, 517-535 
in alcoholic liver disease and associated oxidative stress, 531-533 
in carcinogenesis, 533 
conclusions and future applications, 535 
in energy balance, 533--534 
enzymology, 524-528 
cofactors, 524 
inducers and inhibitors, 527--528 
role of lipids and other nutrients, 524-526 
substrates, 526-527 
in ethanol metabolism and associated pathology, 530-533 
in ethanol oxidation after chronic ethanol consumption, 530-531 
markers of cytochrome P-4502E1 induction and clinical applications, 
534 
in obesity, diabetes, and lipid metabolism, 530 
physiological functions, 530 
polymorphism of CYP2E1, 523-524 
regulation of gene expression, 521-523 
in starvation and ketone metabolism, 530 
tissue distribution, 528-530 
extrahepatic tissues, 529-530 
liver, 528-529 
Cytochrome P-450 messengers, activation of calcium release- 
activated (store-operated) calcium current (Icrac), 910 
Cytokine(s), 1052-1053 
effects on brain-pituitary-interrenal axis, 614-615 
non-Fc,.RI dependent mast cell activation, 1049-1050 
secretion, surfactant protein A and, 944 
Cytotoxicity, surfactant protein A and, 944-945 
Cytotoxins. See Chemotherapy 


Defense system 
of fish, 611 
immunoendocrine relationships, 612-615 
effects of cytokines on brain-pituitary-interrenal axis, 614-615 
hormones effects on immune system, 612-614 
pulmonary host defense. See Pulmonary host defense 
stress and (teleost fish), 611-612 
Dehydration, brain atrial natriuretic peptide (ANP) receptors in, 480 
Dextran(s), non-Fc,RI dependent mast cell activation, 1050 
Diabetes mellitus 
ATP-sensitive potassium channels in, 1215 
cytochrome P-4502E1 in, 530 
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intestinal sugar transport and, 274-277 
Diapause, 1007-1009 
Diet 
hepatic cytochrome P-4502E1 activity, 524-526 
intestinal sugar transport and, 265-271 
mineral and trace element intake and utilization during infancy, 
643-664. See also Infant nutrition 
Dihydropyridine receptors, in excitation-contraction coupling, 
714-716. See also Excitation-contraction coupling 
1,25-Dihydroxycholecalciferol, placental transfer of calcium, 821 
Diving 
aerobic dive limit, 849-850 
cardiorespiratory responses, 864-879 
circulatory adjustments to diving, 865-874 
control of, 883-888 
efficacy of, 874-879 
recovery from diving (surfacing), 879-883 
circulatory adjustments to diving, 865-874 
blood flow distribution, 871-874 
heart rate, 865-869 
stroke volume and arterial blood pressure, 869-871 
diving behavior, 840-849 
metabolic rate and metabolism, 849-864 
aerobic dive limit, 849-850 
birds, 851-857 
mammals, 857-864 
methods for determining metabolic rate of diving animals, 851 
physiology, 837-890 
cardiorespiratory responses, 864-888 
concluding comments, 888-890 
introduction, 837-840 
metabolic rate and metabolism, 849-864 
recovery from, cardiorespiratory responses to surfacing, 879-883 
Diving behavior, 840-849 
birds, 841-845 
mammals, 845-849 
DNA 
mitochondrial. See Mitochondrial DNA 
nuclear, enzymes, age-related changes, 430 
DNA turnover, standard metabolic rate, 739-740 
Dopamine, in alcoholism, 6 
Dopaminergic receptors 
postjunctional/extrajunctional, renal innervation, 93—94 
prejunctional, renal innervation, 92 
Drinking behavior, atrial natriuretic peptide and, 483-485 


Ecdysteroids, insect, 996-1001 
Edema, chronic sodium-retaining edema-forming states, efferent renal 
sympathetic nerve activity in, 150-155 
Elafin/SKALP, epidermal keratinocyte cornified envelope, 409-410 
Electrical stimulation, afferent renal nerves, renorenal refiex and, 134 
Electrophysiology, potassium channel studies, 1167 
Endocytosis, 759-790 
autophagy, 786-787 
conclusion, 790 
disease processes related to, 787-790 
Alzheimer’s disease, 788 
atherosclerosis, 789-790 
endocytosis of toxins and viruses, 787—788 
prion diseases, 788 
endocytic compartments 
acidification, 768-769 
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definitions and molecular markers, 766-768 
morphology, 768 
introduction, 760-761 
itineraries of endocytosed molecules, 774-779 
delivery from early endosomes to late endosomes, 775-776 
entry into and exit from sorting endosomes, 774-775 
passage through late endosomes and delivery to lysosomes, 
776-778 
trafficking through endocytic recycling compartment, 778-779 
macropinocytosis, 786 
non-clathrin-mediated modes, 783-787 
autophagy, 786-787 
noncoated pit endocytosis, 784—786 
phagocytosis, 783-784 
noncoated pit endocytosis, 784—786 
caveolae in, 784-786 
endocytosis via nonclathrin-coated pits, smooth invagination, and 
STEMs, 784 
macropinocytosis, 786 
phagocytosis, 783-784 
receptor-mediated internalization, 761—765 
interaction of internalization motifs with clathrin-coated pits, 
764-765 
lipid domains and lipid-linked proteins in, 763-764 
mechanism of entry into cells, 7655 
other internalization motifs, 762-764 
peptide internalization motifs, 761—762 
trafficking through endocytic organelles, 765-774 
ubiquitination, 762-763 
regulation, 772—774 
interaction of signal motifs with coats on endocytic compartments, 
772-773 
phosphatidylinositol 3-kinases, 774 
rab proteins, 773-774 
vesicle fusion complexes, 773 
sorting mechanisms, 770-772 
iterative fractionation, 771 
physical sorting, 770-771 
signal-mediated sorting, 771-772 
specialized endocytic processes, 779-783 
antigen presentation, 783 
insulin-regulated glucose transport, 782—783 
neurons, 781—782 
polarized epithelial cells, 779-781 
standard metabolic rate and, 741 
trafficking through endocytic organelles, 765-774 
early and late endocytic compartments, 766-770 
acidification, 768—770 
definitions and molecular markers, 766-768 
morphology, 768 
regulation, 772-774 
sorting mechanisms, 770-772 
B-Endorphin, cortisol secretion in teleost fish, 597 
Endothelin, atrial natriuretic peptide release, 495-496 
Endotoxic shock, ATP-sensitive potassium channels in, 1215 
Energetics, power stroke in striated muscle, 682-683 
Energy balance, cytochrome P-4502E1 in, 533-534 
Enterocyte, plasma membrane lipid composition, in regulation of 
intestinal sugar transport, 263 
Enteroglucagon, regulation of intestinal sugar transport, 288 
Environmental salinity, intestinal sugar transport and, 281-282 
Enzymes/enzymology 
cytochrome P-4502E1, 524-528 
mitochondrial DNA-encoded enzymes, age-related changes, 429-430 
nuclear DNA-encoded enzymes, age-related changes, 430 
phospholipase D, 304-305 


Epidermal disease 


abnormal lipid processing and, 414 
cornified envelope and, 412 
keratin mutations and, 413-414 
keratin structure and assembly and, 412-413 
transgenic models, 414-415 
growth factors and receptors, 415 
human papillomavirus oncogenes, 414-415 
mating of transgenic mouse lines, 415 
overexpression of normal keratinocyte structural proteins, 415 


Epidermal growth factor, regulation of intestinal sugar transport, 288 
Epidermal keratinocyte, 397-416 


barrier function of skin, 398-399 
cornified envelope 
cystatin-a, 410-411 
elafin/SKALP, 409-410 
envelope assembly, 411-412 
epidermal disease and, 412 
involucrin in, 408 
loricrin in, 408-409 
other precursors, 411 
precursors and assembly, 408-412 
small proline-rich proteins, 409 
gene expression 
early embryonic keratins K8 and K18, 402-403 
involucrin gene expression, 404—405 
keratin expression in basal keratinocytes, 403-404 
loricrin expression, 404 
papillomavirus oncogene expression, 405 
regulation of, 402-405 
structural protein gene expression, 402 
suprabasal keratin gene expression, 404 
transglutaminase type 1 gene expression, 404 
proliferation/differentiation 
agents enhancing proliferation, 399-400 
calcium in, 401 
disease and. See Epidermal disease 
protein kinase C signaling cascade in, 405-406 
proteins regulating, 400 
regulation, 399-401 
summary and conclusions, 415-416 
transcription factors in epidermis, 406-408 
vitamin A, vitamin D, and glucocorticoids in, 401 


Epithelial sodium channels, 359-385 


aldosterone regulation, 377-380 
aldosterone effects on tight epithelia, 377-378 
epithelial aldosterone-induced proteins, 380 
induction vs. activation of sodium channels, 378-379 
putative mediators of response to aldosterone, 379-380 
amiloride-binding proteins, purification and cloning, 369 
amiloride-blockable channel purified from A6 cells and bovine papilla, 
375-377 
possible relationships to ENaC, 377 
biophysical characterization, 363-369 
highly sensitive (ENaC type) channels, 364-367 
moderately selective channels, 367-368 
nonselective ion channels, 368-369 
other amiloride-sensitive channels, 367-369 
sodium-selective channels in proximal tubule, 367 
cloning, purification, and molecular characterization, 369-377 
amiloride-binding proteins, 369 
amiloride-blockable channel purified from A6 cells and bovine 
papilla, 375-377 
ENaC, 369-375 
possible relationships between ENaC and pruified sodium 
channel, 377 
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feedback inhibition, 382-385 
highly sensitive (ENaC type) channels, 364-367 
amiloride interaction, 366-367 
cloning, purification, and molecular characterization, 369-375 
ENaC and related proteins define a new family of channels, 
370-372 
ENaC structure-function relationships: open questions, 374-375 
involvement in pseudohypoaldosteronism and cystic fibrosis, 374 
kinetics of gating, 364-366 
membrane topology of ENaC, 372-373 
molecular cloning (rat), 369-370 
possible relationships between ENaC and purified sodium 
channel, 377 
proline-rich zones in ENaC subunits, 373-374 
selectivity, 364 
single-channel currents and conductance, 364 
sodium dependence of conductance, 364 
stretch activation, 367 
voltage dependence of conductance, 364 
hormonal and intracellular regulation, 377-385 
aldosterone, 377-380 
feedback and self-inhibition, 382-385 
guanine nucleotides and G proteins, 382 
insulin, 382 
vasopressin, 380-382 
low-conductance, sodium-selective, and amiloride-blockable channel. 
See Epithelial sodium channels, highly sensitive (ENaC type) 
channels 
physiological role and biological distribution, 360-363 
amphibian skin, 360 
excitable cells, 363 
intestine, 362 
kidney and urinary bladder, 360-362 
lung, 362-363 
mechanosensory cells, 363 
other cells, 363 
salt-taste cells, 363 
sweat and salivary ducts, 362 
self-inhibition, 382-383 
vasopressin regulation, 380-382 
Erythrocyte(s) 
lactate accumulation during exercise, 337 
lactate-proton transport, 323 
Esophagus, smooth muscle, ATP-sensitive potassium channels 
(Karp), 1214 
Ethanol 
acute and chronic responses, 1-2 
adenosine transport and, 5 
y-aminobutyric acid receptor responses, 3-4 
membrane protein function, 2 
N-methyl-D-aspartate receptor responses, 2--3 
serotonin receptors and, 4 
signal transduction and, 5-10 
cAMP signal transduction, 5-6 
ethanol sensitivity and protein phosphorylation, 8 
G protein-coupled receptors, 6-8 
adenosine receptors, 7-8 
dopamine D, receptors, 6 
muscarinic receptors, 6-7 
opioid receptors, 6 
protein kinase A in, 8 
protein kinase C-dependent neurite outgrowth, 9 
protein kinase C in, 8-9 
regulation of gene expression, 9-10 
ultrastructural changes in liver and associated induction of other 
microsomal enzymes, 534-535 
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voltage-dependent ion channels and, 4-5 
Ethanol metabolism, 518 
cytochrome P-4502E1. See Cytochrome P-4502E1 
hydroxyl radicals in, 521 
microsomal ethanol-oxidizing system, 519 
Excitation-contraction coupling, ryanodine receptor-dihydropyridine 
receptor interactions, 714-720 
architecture of junctional sarcoplasmic reticulum and its relationship 
to exterior membranes, 714 
dihydropyridine receptors and excitation-contraction coupling, 
714-716 
functional DHPR-RyR interactions are isoform dependent, 718—720 
spatial relationships between RyR and DHPRs, 716-718 
Exercise 
chronic, intestinal sugar transport in, 273 
lactate-proton transport, 333-344 
distribution pattern of lactate-proton cotransport capacity in 
different tissues, 339-340 
how lactate is directed between compartments, 339-341 
lactate, pH, and muscle fatigue, 342-343 
lactate accumulation in erythrocytes, 337 
lactate and muscle membrane ion channels, 343-344 
lactate dehydrogenase distribution, 340 
lactate transport capacity and lactate uptake in muscle, 337-339 
osmolality changes and water fluxes during muscle activity, 
341-342 
sarcolemmal lactate transport, 333-336 
Exocytosis, standard metabolic rate and, 741 


F 


Fatty acids, free, stress response in fish, catecholamines and, 595 
Feeding, metabolic rate and, 745 
Fiber, dietary, intestinal sugar transport and, 266-267 
Fibrillogenesis, amyloid 6-peptide, 1097 
Fibrosis, mast cells in, 1057-1058 
Field metabolic rate, 732 
major processes involved in, 744—745 
FKBP12, interaction with ryanodine receptor, 710-711 
Fluid homeostasis, atrial natriuretic peptide in, 483-490 
brain glucose uptake, 490 
catecholamines and, 487-488 
cerebral circulation, 489-490 
gastrointestinal function, 488 
memory functions and learning processes, 489 
neuronal activity, 487 
olfactory bulb mitochondrial function and, 490 
regulation of brain water and electrolytes, 490 
sodium-potassium-adenosinetriphosphatase inhibitor, 488-489 
volume regulation, 483-487 
Fluorescence quench, probing calcium influx, 920 
FMRFamide-related peptides, insect, 982-983 
Folliculostatins, insect, 1005-1006 
Folliculostimulins, insect, 1004 
Food, caloric density, intestinal sugar transport and, 267-268 
Food intake and assimilation, stressed fish, 608 
Formula feeding. See Infant nutrition 
Free radicals. See Reactive oxygen species 
Fructose, intestinal transport. See Intestinal sugar transport 


G 


Galactose, intestinal transport. See Intestinal sugar transport 
Gallbladder, smooth muscle, ATP-sensitive potassium channels (Karp), 
1215 
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Gap junctions, lens of eye, 28 
Gastric function, atrial natriuretic peptide and, 488 
Gastric inhibitory peptide, regulation of intestinal sugar 
transport, 289 
Gastrin, regulation of intestinal sugar transport, 288 
Gastrointestinal tract, smooth muscle, ATP-sensitive potassium 
channels (Karp), 1214 
Gene expression 
atrial natriuretic peptide, 473-475 
cytochrome P-4502E1 (CYP2E1), 521-523 
ethanol and, 9-10 
kainate receptor gene expression in adult cerebral cortex, 229 
keratinocyte, 402-405 
N-methyl-D-aspartate (NMDA) receptor gene in adult neocortex, 
224-225 
Gene targeting, selective cellular ablation in developing brain, 202 
Genetics, alcoholism, 10 
Gene transcription, calcium release-activated (store-operated) 
calcium current ([crac) and, 923 
Glucagon-like peptide-1, regulation of intestinal sugar transport, 
289-290 
Glucocorticoid(s), in epidermal keratinocyte 
proliferation/differ: :tiation, 401 
Gluconeogenesis, standard metabolic rate and, 740-741 
Glucose transport 
insulin-regulated, 782-783 
intestinal. See Intestinal sugar transport 
Glucose uptake, cerebral, atrial natriuretic peptide in, 490 
Glutamate receptors, 217. See also specific receptors 
AMPA and kainate receptors, 218-219 
brief characteristics of physiological properties of subtypes, 218-219 
in cortical plasticity, 217-245 
concluding remarks, 244-245 
cortical plasticity maps in adult animals, 240 
developmental plasticity, 239 
functional studies, 238-245 
long-term potentiation and long-term depression in neocortex, 
239-240 
NMDA receptors, 240—242 
non-NMDA receptors, 242-243 
possible mechanisms, 240-244 
receptor levels and responsiveness, 243-244 
developmentally regulated expression of receptors and their subunits, 
233-238 
developmental pattern of physiological responses, 231-233 
metabotropic receptors, 219 
molecular biology, 219 
in neocortex, 220-230 
localization of functional receptors, 220-230 
participation in cortical neuronal responses, 220-222 
visualization of receptor mRNAs and proteins, 222—230 
AMPA receptors, 226-228 
glutamate binding sites, 223 
kainate receptors, 228-229 
metabotropic glutamate receptors, 229-230 
methodological approaches, 222-223 
NMDA receptors, 223-226 
NMDA receptors, 218 
ontogeny, 230-238 
AMPA receptors, 235-236 
developmentally regulated expression of receptors and their 
subunits, 233-238 
developmental pattern of physiological responses, 231-233 
kainate receptors, 236-237 
metabotropic glutamate receptors, 237-238 
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NMDA receptors, 233-235 
participation in cortical neuronal responses, 220-222 
layer I, 222 
layer I/II: cortical integration layers, 221-222 
layer IV: termination of thalamocortical afferents, 220-221 
Glycolysis, ATP production, standard metabolic rate and, 743 
G protein(s) 
ADP-ribosylation factor family, phospholipase D regulation, 307-308 
calcium channel activation, calcium influx and, 918 
heterotrimeric, activation of calcium release-activated 
(store-operated) calcium current (Icrac), 911 
regulation of epithelial sodium channels, 382 
regulation of Na*/H* exchanger, 63-64 
Rho family, phospholipase D regulation, 308-310 
small, phospholipase D regulation, 307-310 
small molecular weight, activation of calcium release-activated 
(store-operated) calcium current (Icrac), 910 
structural similarity to myosin, 677-678 
Growth and development 
insect hormones, 983-1109 
stressed fish, 608 
Growth hormone 
interactions with atrial natriuretic peptide, 493 
stress response in teleost fish, 602 
Guanosine 3’ ,5’-cyclic monophosphate (cGMP), activation of 
calcium release-activated (store-operated) calcium current 
(crac), 909-910 
Guanosine 5'-triphosphate (GTP), GTP yS-binding protein, 
phospholipase D regulation, 308 


H 


Heart, stress response in fish, catecholamines and, 595 
Heart rate, diving and, 865-869 
Heat generation. See Thermogenesis 
Hepatocyte(s), cytochrome P-4502E1 distribution, 528 
Hibernation, intestinal sugar transport and, 271 
Hippocampus, selective cellular ablation with methylazoxymethanol in 
developing brain, 204-205 
changes in synaptic plasticity, 208-210 
Histamine, 1050 
Homeobox genes, epidermal, 408 
Hormones 
hormonal regulation in insects. See Insect hormones 
immune system effects, stressed fish, 612-614 
pituitary 
interactions with atrial natriuretic peptide, 490-493 
stress response in teleost fish, 602 
regulation of intestinal sugar transport, 287-289 
reproductive, stress and (teleost fish), 610-611 
stress response in teleost fish, 602-603 
Host defense function. See Defense systems; Immune system 
Hydrocephalus, experimental, brain atrial natriuretic peptide (ANP) 
receptors in, 482 
Hydrogen, binding sites, Na*/H* exchangers, 58 
Hydromineral balance 
hydromineral control in fish, 603 
stress response (fish) and, 603-607, 615 
Hydroxyl radicals, ethanol metabolism, 521 
5-Hydroxytryptamine (5-HT). See Serotonin 
Hypertension 
efferent renal sympathetic nerve activity in, 142-150 
experimental, brain atrial natriuretic peptide (ANP) receptors in, 
480-481 





1242 PHYSIOLOGICAL REVIEWS Volume 77 


inwardly rectifier potassium channels in, 1216 copper, 647-648 
Hypothalamic-pituitzry axis, anterior pituitary, effects of atrial iodine, 649 
natriuretic peptide, 491 iron, 645-646 
Hypothalamic-pituitary-gonadal axis, stressed fish, 609-610 magnesium, 645 
Hypothalamic-pituitary-interrenal axis manganese, 648-649 
cortisol functions, 598-599 molybdenum, 649 
cortisol secretion, 597-598 selenium, 648 
cytokine effects, 614-615 zinc, 646-647 
effect of stressors on cortisol, 599-600 mineral and trace element requirements, 649-652 
stress response (fish), 597-600 assessment of mineral and trace element status, 650-651 
Hypothalamic-sympathetic-chromaffin cell axis, stress response balance studies, 651-652 
(fish), 593-597. See also Catecholamines clinical signs of deficiency, 650 
Hypothalamus, selective cellular ablation with methylazoxymethanol factorial method of determination, 649-650 
in developing brain, 205 isotope studies of mineral and trace element absorption from breast 
Hypoxia, vasodilation, 1194-1196 milk and infant diets, 652 
Inflammation, acute, mast cells in, 1063-1064 
Inositol 1,4,5-trisphosphate, calcium influx and, 917 
Inositol 1,4,5-trisphosphate receptors, pharmacological profile, 
ryanodine receptors vs., 707-708 
Insect hormones, 963-1012 


Ichthyosis/ichthyotic disease 
abnormal lipid processing in, 414 
keratin mutations and, 413-414 
keratin structure and assembly, 412-413 
lamellar ichthyosis and type 1 transglutaminase mutation, 414 
molecular basis, 412-414 
Immune system 
immunoendocrine relationships, stress and, 612-615 
pulmonary host defense 
cells involved in, 934-935 
immunomodulatory functions of surfactant, 931-954. See also 
Surfactant 
Immunocytochemistry 
AMPA receptors, 228 
kainate receptors, 229 
localization of atrial natriuretic peptide in brain and pituitary gland, 
467-469 
metabotropic glutamate receptors, 230 
Immunoglobulin(s) 
IgG receptors, non-Fc,RI dependent mast cell activation, 1050 
secretion, surfactant protein A and, 944 
Infant nutrition 
mineral and trace element absorption 
ascorbic acid and citric acid and, 662 
calcium absorption, 653 
casein and whey proteins and, 657-659 
casein phosphopeptides and, 659 
copper absorption, 655 
effect of individual milk components, 657-664 
effect of milk and other infant diets, 652-656 
iodine, molybdenum, and chromium absorption, 656 
iron absorption, 654 
lactoferrin and, 660-662 
lactose and other carbohydrates and, 662 
magnesium absorption, 653-654 
manganese absorption, 655-656 
mineral and trace element interactions, 662-663 
phytate and, 663-664 
selenium absorption, 655 
summary and future directions, 664 
zinc absorption, 654-655 
mineral and trace element distribution in human and cow’s milk, 
656-657 
mineral and trace element intake, 644-649 
calcium, 644-645 
chromium, 649 


accessory gland myotropins, 981-982 
adipokinetic and hypertrehalosemic neuropeptides, 964-970 
hormone source, localization, synthesis, and precursors, 964-965 
inactivation and metabolism, 969-970 
release of adipokinetic hormone, 965 
second messenger systems and physiological actions, 968-969 
structural data, 965-967 
structure-activity and receptor-binding studies, 968 
allatinhibin, 1004 
bursicon, 1009-1010 
cardiostimulatory peptides, 978-979 
conclusions and future perspectives, 1010-1012 
control of morphological and physiological color changes, 1010 
diapause hormones, 1007-1009 
ecdysis-triggering and eclosion hormones, 1006-1007 
ecdysteroids, 996-1001 
biological activity, 999-1000 
chemistry and biosynthesis, 996-998 , 
metabolism, 998-999 
modes of action, 1000-1001 
epithelial hormones and neuropeptides, 983-1009 
folliculostatins, 1005-1006 
folliculostimulins, 1004 
introduction, 964 


juvenile hormones and allatoregulating factors, 986-996 


chemistry and biosynthesis of juvenile hormones, 986-987 
control of juvenile hormone synthesis by allatostatins and 
allatotropins, 990-994 
juvenile hormone degradation, 995 
juvenile hormone-like effects of retinoic acid, 995-996 
modes of action of juvenile hormones, 987-990 
multifunctional role of allatostatins, 994-995 
myoinhibitory peptides and FMRFamide-related peptides, 982-983 
myokinins, 979-980 
neuropeptides and metabolism, 964-977 
adipokinetic and hypertrehalosemic neuropeptides, 964-970 
antidiuretic neuropeptides, 970, 976-977 
diuretic neuropeptides, 970-976 
neuropeptides and muscle activity, 977-983 
accessory gland myotropins, 981-982 
myoinhibitory peptides and FMRFamide-related peptides, 982-983 
myokinins, 979-980 
periviscerokinin, 931 
proctolin and cardiostimulatory peptides, 978-979 
pyrokinins/myotropins, 980-981 
sulfakinins, 980 
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tachykinins, 981 pregnancy and lactation and, 272—273 
periviscerokinin, 981 reserve uptake capacity, 262 
pheromone biosynthesis activating neuropeptides, 983-986 resolution of differences in sugar uptake, 259-262 
distribution of PBAN and PBAN-like activity, 985 short-term starvation and, 268-270 
isolation and identification, 983-984 signals for regulation, 282-291 
regulation of pheromone synthesis, 985 basolateral sugar transporter, 285-286 
signal transduction, 985-986 bioactive peptides specifically released by sugar uptake, 289-291 
structure-activity relationships, 984-985 brush-border fructose transport, 284-285 
proctolin, 978 brush-border glucose transport, 283-284 
PTTH/bombyxin, 1001-1004 developmental cues, 286-287 
pyrokinins/myotropins, 980-981 endocrine signals, 287-291 
reproduction, growth, and development, 983-1009 enteroglucagon, 288 
allatinhibin, 1004 epidermal growth factor, 288 
diapause hormones, 1007-1009 gastric inhibitory peptide, 289 
ecdysiotropic and ecdysiostatic neuropeptides, 1001-1004 gastrin, 288 
ecdysis-triggering and eclosion hormones, 1006-1007 glucagon-like peptide-i1, 289-290 
ecdysteroids, 996-1001 hormones and other mucosal growth-regulating factors, 287-289 
folliculostatins, 1005-1006 luminal contents, 288-289 
folliculostimulins, 1004 luminal substrate levels, 283-286 
juvenile hormones and allatoregulating factors, 986-996 neural, hormonal, and other potential regulators, 290-291 
pheromone biosynthesis activating neuropeptides, 983-986 neurotensin, 288 
PTTH/bombyxin, 1001-1004 polyamines, 289 
vertebrate-type steroids, 1004 unsolved problems and future directions, 293 
sulfakinins, 980 Intestine, epithelial sodium channels, 362 
tachykinins, 981 Involucrin 
Insulin, regulation of epithelial sodium channels, 382 epidermal keratinocyte cornified envelope, 408 
Intestinal resection, intestinal sugar transport and, 271—272 gene expression, 404-405 
Intestinal sugar transport, 257-295 Iodine, dietary intake during infancy, 649 
adaptation to combined physiological stresses, 273-274 Ion channels 
age and, 277-281 potassium. See Potassium channels 
adaptation during early development, 277-279 skeletal muscle membrane, lactate-proton transport, 343-344 
adaptations to aging, 279-280 sodium channels. See Sodium channels 
adaptations to lifelong caloric restriction, 280-281 Iron 
chronic exercise and, 273 absorption from breast milk and infant diets, 654 
cold stress and, 272 effect of lactoferrin, 660—662 
diabetes mellitus and, 274-277 dietary intake 
diet effects, 265-271 breast-fed infants, 645-646 
adapiation to hibernation, 270 formula-fed infants, 646 
changes in caloric density of food, 267-268 status, assessment, 650 
changes in carbohydrate levels, 265-266 Ischemia, ATP-sensitive potassium channels in, 1215 
changes in dietary fiber intake, 266-267 Ischemic brain injury, inwardly rectifier potassium channels in, 
parenteral nutrition and, 270 1215-1216 
effects of energy budget or physiological stress, 272-274 Isotope studies 
environmental salinity and, 281-282 mineral and trace element absorption from breast milk and infant 
function of regulation, 258-259 diets, 652 
intestinal resection and, 271-272 potassium channels, 1167 
mechanisms of regulation, 262-265 
change in turnover number of transporters, 263 
changes in affinity constants, 263-264 J 
changes in electrochemical gradient for sodium, 262-263 
changes in plasma membrane lipid composition, 263 
changes in ratio of transporting to nontransporting cells, 263 
changes in site density of transporters, 264-265 
changes in surface area, 262 
nonspecific mechanisms, 262-263 
other nonspecific adaptive mechanisms, 263 
specific mechanisms, 263-265 
obesity and, 274 Kainate receptors, 218-219 
paracellular transport, regulation of, 291-293 in cortical plasticity, 242 
patterns of regulation, 265-282 gene expression in adult cerebral cortex, 229 
adaptations to environmental salinity, 281-282 genes, 228-229 
effects of age, 277-281 immunocytochemistry, 229 
effects of diet, 265-271 ontogeny, 236-237 
effects of energy budget or physiological stress, 272-274 receptor binding studies, 228 
effects of intestinal resection, 271-272 visualization in adult neocortex, 228-229 
effects of pathological stress, 274-277 Kainic acid, selective cellular ablation in developing brain, 200-201 


Junctin, interaction with ryanodine receptors, 712-713 
Juvenile hormones, insect, 986-996 
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Keratin(s) 
gene expression, 402-404 


lactate and muscle membrane ion channels, 343-344 
lactate dehydrogenase distribution, 340 
mutations, epidermal disease and, 413-414 lactate transport capacity and lactate uptake in muscle, 337-339 
structure and assembly, 412-413 osmolality changes and water fluxes during muscle activity, 
Keratinocyte. See Epidermal keratinocyte 341-342 
Ketone metabolism, cytochrome P-4502E1 in, 530 PH in, 341 
Kidney(s) sarcolemmal lactate transport, 333-336 
afferent nerve fibers. See Renal function, renorenal reflex control identification of transport proteins, 330-333 


chemosensitive neurons, 135 
circulation 
adrenoreceptors and, 101-104 


alterations in efferent renal sympathetic nerve activity and, 95-99 


effector loci for renal sympathetic nerves, 99-101 
neural control, 94-104 
efferent renal sympathetic nerve activity, 81-87 
adrenergic, 81-82 
alterations in, 95-99 
cholinergic, 82-83 
in chronic sodium-retaining edema-forming states, 150-155 
dopaminergic, 82 
effector loci within renal microcirculation, 99-101 
in hypertension, 142-150 
inhibition, renal tubular function and, 108-111 
in pathophysiological states, 142-155 
regulation, 83-87 
renal hemodynamics and, 95-104 
renin secretion and, 124-130 
stimulation 
renal tubular function and, 106-108 
renin secretion and, 125-127 
epithelial sodium channels, 360-362 
innervation 
extrinsic, 79-81 
intrinsic, 81-94 
afferent, 87-89 
catecholamine metabolism, 89-90 
developmental aspects, 89 
efferent, 81-87 
postjunctional and extrajunctional receptors, 92-94 
prejunctional receptors, 91-92 
receptors, 90-94 
mechanosensitive neurons, 134-135 
neuroanatomy, pharmacology, and physiology, 79-94 
sensory neurons, 134-136 
chemosensitive neurons, 135 
mechanosensitive neurons, 134-135 
Kupffer cells, cytochrome P-4502E1 distribution, 528 


Lactate dehydrogenase, lactate distribution in skeletal muscle 
compartments, 340 
Lactate-proton transport 
conclusions and perspectives, 349-350 
in erythrocytes and other tissues, 323 
exercise and, 333-344 
differential blood flow and lactate distribution between 
compartments, 340-341 
differential metabolic capacity, 340 
distribution pattern of lactate-proton cotransport capacity in 
different tissues, 339-340 
how lactate is directed between compartments, 339-341 
lactate, pH, and muscle fatigue, 342-343 
lactate accumulation in erythrocytes, 337 


introduction, 322-323 
lactate transport in different tissues, 330-331 
tissue affinity for lactate and other monocarboxylates, 330 
tissue-specific inhibitor sensitivity, 330-331 
regulation, 346-349 
long-term adaptations, 347-349 
short-term adaptations, 346-347 
skeletal muscle, 321-350 
exercise and, 333-344 
in intact and isolated skeletal muscle, 323-324 
lactate transport and muscle fiber type, 329-330 


Michaelis constant measurements: theoretical considerations and 


practical problems, 325-326 

model systems: small vesicle and sarcolemmal giant vesicle, 
324-325 

proteins involved in, 331-333 


symmetry and pH dependence of skeletal muscle lactate-proton 


transporter, 328 
transport kinetic model, 326-328 
transport kinetic parameters in human skeletal muscle, 329 
skeletal muscle pH homeostasis, 344-346 
activation of pH-regulating systems, 346 
fiber type-specific distribution of pH-regulating transporters, 
345-346 
stoichiometry of total proton and lactate removal, 344-345 
skeletal muscle transporter 
isoforms, 331 
symmetry and pH dependence, 328 
Lactation, intestinal sugar transport in, 272-273 
Lactoferrin 
bovine, iron absorption and, 660-661 
effect on mineral and trace element absorption, 660-662 
human, iron absorption and, 661-662 
Lactose, effect on mineral and trace element absorption, 662 
Learning, atrial natriuretic peptide and, 489 
Lectin(s) 
collagen-like. See Collectins 
non-Fc,RI dependent mast cell activation, 1050 
Lens of eye 
anatomic organization, 22-23 
cellular properties and special problems, 23-24 
epithelial-epithelial cell coupling, 28-29 
extent of coupling, 28-29 
regulation of coupling, 29 
structure and molecular composition of junctions, 28 
epithelial-fiber cell coupling, 34-35 
extent of regional coupling, 35 
regulation of coupling, 35 
structure and molecular composition of junctions, 35 
fiber-fiber cell coupling, 29-34 
extent of regional coupling, 31-33 
regulation of coupling, 33-34 
structure and molecular composition of junctions, 30-31 
intercellular coupling, 28-35 
epithelial-epithelial cell coupling, 28-29 
epithelial-fiber cell coupling, 34-35 
fiber-fiber cell coupling, 29-34 
Na*-K*-adenosinetriphosphatase, 24-26 
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localization of Na*/K* pumps, 24-25 
subunit isoforms of Na*/K* pumps, 24-25 
total current generated by Na*/K* pumps, 24 
physiological properties, 21-46 
transmembrane channels, 26-28 
chloride conductance, 27 
potassium conductance, 26-27 
sodium conductance, 27 
water permeability, 27-28 
transport properties 
angularly circulating fluxes, 42-45 
equivalent circuit of lens, 36-38 
overview, 35-45 
resting voltages, 40-42 
water fluxes, 38-39 
Leukotriene(s), calcium channel activation, calcium influx and, 918 
Lipid(s) 
dietary intake, hepatic cytochrome P-4502E1 activity, 524-526 
in receptor-mediated endocytosis, 763-764 
Lipid composition 
enterocyte plasma membrane, in regulation of intestinal sugar 
transport, 263 
surfactant, 933 
Lipid metabolism 
cytochrome P-4502E1 in, 530 
inborn errors, ichthyotic disorders and, 414 
Liver 
cytochrome P-4502E1 distribution, 528-529 
hepatocytes, 528 
Kupffer cells, 528-529 


ethanol-induced ultrastructural changes and associated induction of 


other microsomal enzymes, 534-535 
ethanol metabolism, 518 
Long-term depression, in neocortex, glutamate receptors and, 
239-240 
Long-term potentiation, in neocortex, glutamate receptors and, 
239-240 
Loricrin 
epidermal keratinocyte cornified envelope, 408-409 
gene expression, 404 
Lung 
epithelial sodium channels, 362-363 
surfactant. See Surfactant 
Lymphocyte(s) 
proliferation 
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probing calcium influx, 920 
status, assessment, 651 


Mannose-binding protein. See also Collectins 


deficiency, genetic basis for, 937-938 
functions, 936-937 


Mast cells, 1033-1065 


activation, 1044-1050 
Fc.RI dependent, 1044-1048 
IgE binding, 1044-1045 
receptor structure, 1044 
signaling evenis, 1045-1048 
non-Fc,RI dependent, 1048-1050 
anaphylatoxins, 1050 
basic compounds, 1048-1049 
cytokines, 1049-1050 
dextrans and lectins, 1050 
low-affinity IgG receptors, 1050 
peptides, 1049 
in acute inflammation, 1063-1064 
adhesion, 1041-1044 
to connective tissue matrix, 1041-1043 
to other cells, 1043-1044 
in angiogenesis, 1058-1059 
biological functions, 1056-1064 
conclusions, 1064-1065 
in fibrosis, 1057-1058 
growth and differentiation, 1036-1041 
animal studies, 1036-1039 
apoptosis, 1040-1041 
origin of human mast cells, 1039-1040 
heterogeneity, 1034-1036 
introduction, 1033-1034 
mediators, 1050-1053 
cytokines and chemokines, 1052-1053 
granule-associated mediators, 1050-1052 
histamine, 1050 
lipid-derived mediators, 1052 
neutral proteases, 1051 
proteoglycans, 1050-1051 
T cell responses and, 1060-1062 
nervous system interactions, 1059-1060 
in parasitic infestations, 1062-1063 
postdegranulation events, 1053-1056 
immediate reaction, 1053-1055 
late-phase reaction, 1055-1056 


effects of surfactant, 952-953 Mechanical stimulation, regulation of Na*/H* exchanger, 65 
surfactant protein A and, 945 Melanocyte-stimulating hormone, atrial natriuretic peptide release, 
pulmonary host defense, 935 496 
a-Melanocyte-stimulating hormone, cortisol secretion in teleost fish, 
597 
Melanophore-concentrating hormone (MCH), stress response in 
teleost fish, 602 
Membrane protein(s), ethanol sensitivity, 2 
Memory, atrial natriuretic peptide and, 489 
Metabolic disorders, intestinal sugar transport and, 274-277 
Metabolic rate 


Macropinocytosis, 786 
Magnesium 
absorption from breast milk and infant diets, 653-654 


dietary intake 
breast-fed infants, 645 
formula-fed infants, 645 
placental transfer, 822-823 
status, assessment, 650 
Manganese 


cold-induced thermogenesis and, 744-745 

diving and. See Diving 

feeding-induced thermogenesis and, 745 

muscle use-induced thermogenesis and, 745 

standard metabolic rate in mammals, 731-754. See also Standard 
metabolic rate 


absorption from breast milk and infant diets, 655-656 
dietary intake 

breast-fed infants, 648-649 

formula-fed infants, 649 


stressed fish, 608 

Metabotropic glutamate receptors, 219, 229-230 
in cortical plasticity, 242-243 
gene expression in adult neocortex, 230 
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genes, 229-230 
immunocytochemistry, 230 
ontogeny, 237-238 
receptor binding studies, 229 
Methylazoxymethanol, selective cellular ablation in developing brain, 
202-203 
cerebellar cells, 205-206, 210 
changes in laminar fate in cortex, 206-207 
consequences, 206-210 
cortical neurons, 203-204 
developmental lesions and brain aging, 211 
hippocampal neurons, 204-205, 208-210 
hypothalamic neurons, 205 
lack of target dependence for neuronal survival, 207-208 
neurogenetic time table and, 203-206 
olfactory bulb cells, 206 
rearrangement of neuronal connectivity in cerebellum and, 210 
striatal cells, 205 
synaptic plasticity in hippocampus and, 208-210 
thalamic neurons, 205 
Michaelis constant measurements, lactate-proton transport in 
skeletal muscle, 325-326 
Microsomal ethanol-oxidizing system, 519 
differentiation from alcohol dehydrogenase and catalase, 519 
reconstitution, 521 
Microtubule motors, structural homology with myosin, 676-677 
Milk/milk components, effect on mineral and trace element absorption 
during infancy, 652-664 
Minerals. See also specific minerals 
absorption during infancy, effects of milk/milk components. See Infant 
nutrition 
distribution within breast milk and infant diets, 656-657 
hydromineral balance, stress response (fish) and, 603-607 
placental transfer. See Placental transfer 
minK gene 
cloning, 628 
organization, 629-630 
minK potassium channel protein, 627-639 
a channel itself(?), 632-635 
evidence for association of minK protein with endogenous factors, 
633-634 
evidence that minK protein forms a structural component of a 
potassium channel, 632-633 
interaction of minK with the KyLQT1 channel, 634-635 
number of minK proteins necessary to make a channel, 635 
characteristics of minK current, plasma membrane level of minK 
protein and, 631-632 
cioning of minK gene, 628 
developmental and hormonal regulation, 637-638 
introduction, 627-628 
location of expression, 629 
modulation of minK currents, 636-637 
adenosine 3’,5’-cyclic monophosphate, 636 
intercellular calcium, 636-637 
protein kinase C, 636 
native currents that are candidates for minK currents, 638 
pharmacology of minK current, 632 
predicted structure, 628-629 
properties of minK current, 630-631 
summary, 638-639 
very slowly activating potassium currents, 628 
Mitochondria, 425-428 
age-related changes, 428-453 
functional, 429-433 
morphological, 428-429 
trial to prevent age-related damage, 451-453 
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in apoptosis, 451 
functional age-related changes, 429-433 
age-related diseases, 430-431 
diseases with premature aging, 431-433 
mitochondrial DNA-encoded enzymes, 429-430 
nuclear DNA-encoded enzymes, 430 
mitochondrial DNA and its mutations, 433-449. See also 
Mitochondrial DNA 
morphological age-related changes, 428-429 
histochemical changes, 428-429 
histological changes, 428 
olfactory bulb, atrial natriuretic peptide and, 490 
proton leak, standard metabolic rate and, 735-736 
theories of aging and relevance to human aging, 449-451 
Mitochondrial DNA, 425-428 
deletions and duplications, 439-447 
classification, 439 
type A large deletion, 439-442 
mechanism for generation of deletion, 441 
occurrence, 439-440 
origin of deletion, 440-441 
relevance of large deletion to phenotype, 441-442 
shift of genotype during development, 440 
type B large deletion, 442—447 
increase in large deletion associated with age, 442-443 
mechanism for generation of large deletion, 443-445 
occurrence, 442 
relevance of deletions to phenotype, 445--447 
enzymes, age-related changes, 429-430 
oxidative damage, 447-449 
point mutations, 433-439 
complementation, 437 
generation of, 437-438 
heteroplasmy, 435-436 
phylogeny, 433-435 
relevance to aging and disease of aging, 438-439 
repair system, 438 
segregation and threshold expression, 436-437 
shift of mtDNA genotype during development, 436 
rearrangement, 447 
Molecular biology, glutamate receptors, 219 
Molybdenun, dietary intake during infancy, 649 
Multidrug resistance (MDR), 545 
Multidrug resistance (MDR) proteins. See P-glycoprotein(s) 
Muscarinic receptors, ethanol and, 6—7 
Muscle fatigue 
lactate-proton transport during muscle activity, 343 
pH-related effects, 342 
Myoinhibitory peptides, insect, 982-983 
Myokinin(s), insect, 979-980 
Myosin 
nucleotides complexed with, structure, 675-676 
structural homology with microtubule motors, 676-677 
structural similarity to G proteins, 677-678 
structure, 672-674 
two-headed structure, role in power stroke in striated muscle, 682 
Myotropin(s), insect, 980-981 
accessory gland myotropins, 981-982 
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NAADP. See Nicotinic acid adenine dinucleotide phosphate 
Na*/H* exchanger, 51-67 
functional domain structure, 56-59 
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amiloride binding site, 57-58 
oligomeric structure, 59 
sodium and hydrogen binding sites, 58 
two major functional domains, 56—57 
isoforms, 52-56 
amiloride binding site, 57—58 
kinetics and pharmacology, 55-56 
primary and secondary structure, 52-53 
targeting and tissue localization, 53-55 
two major functional domains, 56-57 
regulation, 59-67 
ATP depletion, 64-65 
calcium/calmodulin, 59-61 
calcium/calmodulin-dependent protein kinase II, 62 
calcium/phospholipid-dependent protein kinase (PKC), 61 
cAMP-dependent protein kinase, 61-62 
direct phosphorylation by protein kinase(s), 62-63 
G protein, 63-64 
long-term, 66-67 
mechanical stimuli, 65 
protein kinases, 61-63 
Na*-K*-adenosinetriphosphatase 
lens of eye, 24-26 
localization of Na*/K* pumps, 24-25 
subunit isoforms of Na*/K* pumps, 24-25 
total current generated by Na*/K* pumps, 24 
standard metabolic rate, 738 
Na*-K*-adenosinetriphosphatase inhibitor, atrial natriuretic 
peptide and, 488-489 
Natriuretic peptide, brain, 500-501 
Nephrotic syndrome, efferent renal sympathetic nerve activity in, 
150-155 
Nervous system, mast cell interactions, 1059-1060 
Neurite(s) 
growth, outgrowth-promoting activity of 6-amyloid precursor protein, 
1088-1089 
growth, ethanol and, 9 
Neuroendocrine pathways, atrial natriuretic peptide release, 498 
Neuroendocrine peptides, stress response in teleost fish, 601-602 
Neurons 
6-amyloid precursor protein functions, 1087-1093. See also 6-Amyloid 
precursor protein(s) 
cortical. See Cortical neurons 
endocytosis, 781-782 
Neuroparsin(s), insect, 1004-1005 
Neuropeptide(s) 
insect hormones. See Insect hormones 
vasodilator, ATP-sensitive potassium channel response to, 1191 
Neuropeptide Y 
atrial natriuretic peptide release, 496 
renal secretion, 132 
Neuropeptide Y, receptors 
postjunctional/extrajunctional, renal innervation, 94 
prejunctional, renal innervation, 92 
Neurotensin, regulation of intestinal sugar transport, 288 
Neurotoxicity, amyloid 6-peptide, 1097-1098 
factors that affect neuron vulnerability to AG toxicity, 1106-1108 
mechanism of, 1099-1106 
presenilin mutations and, 1113 
structure and domains involved in, 1097-1098 
Neurotransmitters, stress response in teleost fish, 601 
Nicotinic acid adenine dinucleotide phosphate (NAADP) 
activation of Ca®*-release mechanism in sea urhcin eggs, 1148-1149 
analogs, 1141-1143 
caged, 1142-1143 
calcium oscillation induced by photolyzing caged NAADP, i150 
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calcium release activity, 1138 
calcium signaling. See Calcium mobilization 
discovery of, 1137 
self-desensitization mechanism, 1149-1150 
Nitric oxide 
activation of cADPR pathway in PC12 cells, 1146-1147 
activation of cADPR pathway in sea urchin eggs, 1145-1146 
vascular smooth muscle functions of ATP-sensitive potassium 
channels (Karp), 1192 
N-methyl-D-aspartate (NMDA) receptor(s), 217 
in cortical plasticity, 240-242 
in developmental plasticity, 239 
ethanol effects, 2-3 
gene expression in adult neocortex, 224—225 
in long-term potentiation and long-term depression in neocortex, 
239-240 
ontogeny, 233-235 
physiological properties, 218 
visualization in neocortex, 223-226 
genes encoding NMDA receptor subunits, 224 
receptor binding studies, 223-224 
Norepinephrine, renal tubular function, 121-123 


Obesity 
cytochrome P-4502E1 in, 530 
intestinal sugar transport and, 274 
Olfactory bulb 
mitochondria, atrial natriuretic peptide and, 490 
selective cellular ablation with methylazoxymethanol in developing 
brain, 206 
Oncogene(s), papillomavirus oncogene expression, 405 
Opioid(s) 
atrial natriuretic peptide release, 496-497 
stress response in teleost fish, 602 
Opioid receptors, ethanol and, 6 
Ovary 
folliculostimulins, insect, 1004-1005 
oostatic hormones, insect, 1005-1006 
Oxidative stress, in alcoholic liver disease, cytochrome P-4502E1 in, 
531-533 
Oxygen consumption, nonmitochondrial, standard metabolic rate and, 
735 
Oxygen free radicals. See Reactive oxygen species 
Oxygen transport, blood, catecholamines and, 595 
Oxytocin, atrial natriuretic peptide release, 497 


P 


Papillomavirus, oncogene expression, 405 
Parasitic infestations, mast cells in, 1062-1063 
Parathyroid hormone, placental transfer of calcium, 821-822 
Parathyroid hormone-related protein, placental transfer of calcium, 
821-822 

Parenteral nutrition, intestinal sugar transport and, 270 
Parsin, insect, 1004 
Patch-clamp study, probing calcium influx, 920 
Peptide(s), in receptor-mediated endocytosis, 761-762 
Periviscerokinin, insect, 981 
P-glycoprotein(s), 545-583 

biochemistry and molecular biology, 571-577 

adenosinetriphosphatase function, 573-575 
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azido photoaffinity labels as probes of ligand binding sites, 
572-573 
site-directed mutagenesis, 575-577 
correlations between multidrug resistance function and other 
transport modalities, 577-579 
function reversers, 561-571 
appendix, 581-583 
are reversers themselves substrates, 566-568 
case in which reverser is pumped out of cell by P-glycoprotein: 
“autopump” kinetics, 582-583 
cooperativity between pairs of reverser molecules, 565-566 
interaction between reversers, 583 
interactions between pairs of reversers, 568-571 
interpretation of apparent K; values for action of reversers in 
reverse cell killing and drug accumulation, 581-582 
relative ability to block drug accumulation or to increase cell killing, 
563-565 
structure-activity relations, 561-563 
introduction, 545-548 
ligand-binding sites, azido photoaffinity labels as probes for, 572-573 
mechanism of action, possible models, 579-581 
mutagenesis, site-directed, 575-577 
quantitative interrelationships between permeability, drug pumping, 
and multidrug resistance for P-glycoprotein, 560 
redistribution of cytotoxins as between nucleus and cytoplasm, 561 
uptake and efflux kinetics of multidrug resistance substrates, 
548-561. See also Chemotherapy 
cytotoxin movement across cell membranes when no pump is 
present, 548-551 
cytotoxin movement in pump/leak system, 551-561 
pH 
homeostasis, lactate-proton transport in skeletal muscle, 344-346 
intracellular, feedback and self-inhibition of epithelial sodium 
channels, 384 
lactate-proton transport in skeletal muscle, 328, 341 
muscle fatigue, 342 
vasodilation, 1193-1194 
Phagocytosis, 783-784 
surfactant, 950-951 
Pheromone biosynthesis activating neuropeptides, 983-986. See 
also Insect hormones 
Phosphatase, degradation of cADPR and NAADP, 1155 
Phosphate 
placental transfer, 823-824 
release, in actomyosin interaction, 680-681 
Phosphatidylinositol 4,5-bisphosphate, phospholipase D regulation, 
310-311 
Phosphatidylinositol 3-kinases, regulation of endocytosis, 774 
Phospholipase D, 303-314 
activation, protein kinase C in, 305-307 
enzymology, 304-305 
functional significance, 311-314 
regulation, 305 
ADP-ribosylation factor in, 307-308 
calcium ions in, 307 
phosphatidylinositol 4,5-bisphosphate, 310-311 
protein kinase C in, 305-307 
Rho family of small G proteins, 308-310 
soluble tyrosine kinases and novel serine/threonine kinasas, 311 
Phylogeny, species differences in standard metabolic rate, 751 
Physiological stress, intestinal sugar transport and, 272-274 
Phytate, dietary, effect on mineral and trace element absorption during 
infancy, 663-664 


Pigment synthesis, hormonal control 


of morphological and 
physiological color changes in insects, 1010 
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Pituitary gland, atrial natriuretic peptide in. See Atrial natriuretic 
peptide 
Pituitary hormones 
interactions with atrial natriuretic peptide, 
490-493 
posterior pituitary, interactions with atrial natriuretic peptide, 
490-491 
stress response in teleost fish, 602 
Placental barrier, 806-814 
methods and preparations in transfer studies, 806-807 
morphology, 806 
passive properties of placenta, 807-808 
Placental transfer, 805-830 
calcium, 819-822 
calcitonin and, 822 
cellular transfer mechanisms, 819-820 
calcium-binding protein, 820 
entry into trophoblast, 819-820 
extrusion from trophoblast, 820 
control mechanisms, 820-822 
1,25-dihydroxycholecalciferol and, 821 
parathyroid hormone/parathyroid hormone-related protein and, 
821-822 
transplacental transfer, 819 
chloride, 817-818 
membrane transfer mechanisms, 817 
transplacental transfer, 817-818 
gestational changes, 811-812 
inorganic ions and water, 814--830 
conclusions, 828-830 
preliminary considerations, 314 
interspecies differences, 811 
introduction, 805-806 
magnesium, 822-823 
maternal-fetal potential difference, 812-814 
membrane models of placenta, 809-810 
epitheliochorial placenta of sheep, 810 
hemochorial placentas, 809-810 
methods and preparations in transfer studies, 806-807 
cellular and subcellular preparations in vitro, 807 
intact animals, 806-807 
perfused placenta, 807 
passive properties of placenta, 807-808 
pathways and mechanisms, 808-811 
extraplacental transfer, 810-811 
membrane models of placenta, 809-810 
paracellular transfer, 808 
transcellular transfer, 809 
phosphate, 823-824 
control mechanisms, 823-824 
membrane transfer mechanisms, 823 
transplacental transfer, 823 
placental barrier, 806-814 
potassium, 818-819 
membrane transfer mechanisms, 818 
transplacental transfer, 818-819 
sodium, 814-817 
control mechanisms, 816-817 
membrane transfer mechanisms, 815 
transplacental transfer, 815-816 
water, 824-828 
control mechanisms, 828 
driving forces, 824 
epitheliochorial placenta of sheep, 824-827 
hydraulic conductivity of placenta, 826 
models, 826-827 
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osmotic paradox, 824-825 
reflection coefficients, 825-826 
hemochorial placenta, 827-828 
Plasticity 
cortical. See Cortical plasticity 
synaptic. See Synaptic plasticity 
Polarized epithelial cells, endocytosis, 779-781 
Polyamines, regulation of intestinal sugar transport, 289 
Polymorphonuclear leukocytes, pulmonary host defense, 934-935 
Polypeptide YY, atrial natriuretic peptide release, 496 
POMC-derived peptides, stress response in teleost fish, 601 
Potassium, placental transfer, 818-819 
Potassium channels 
in alcoholism, 5 
ATP-sensitive (Karp), 1166 
cellular mechanisms regulating, 1184-1189 
cellular metabolic state, 1184 
cellular rundown, 1188-1189 
protein kinases, 1184-1188 
summary, 1189 
channel activators, 1202-1213 
anesthetics, 1212 
effects of openers on Karp channels, 1204-1206 
factors regulating arterial responses to K* channel openers, 1204 
functional studies of K* channel openers, 1202-1204 
mechanisms by which openers activate K,7p channels, 1207-1210 
possible contribution of endothelial K,7p channels to the response 
to K* channel openers, 1213 
receptor for K* channel openers, 1206-1207 
role of K* channel activation in dilations, 1210-1212 
selectivity of openers for Karp channels, 1212 
channel inhibitors, 1198-1202 
oiner inhibitors, 1201-1202 
sulfonylureas, 1198-1201 
channel rundown, 1188-1189 
density, 182-1183 
in diabetes, 1215 
in endotoxic shock, 1215 
functions, in vascular smooth muscle, 1190-1197 
inhibition by ATP, 1179-1180 
in ischemia and reactive hyperemia, 1215 
lack of voltage dependence, 1178-1179 
in nonvascular smooth muscle, 1213-1215 
airways, 1213-1214 
esophagus and gastrointestinal tract, 1214 
gallbladder, 1215 
urinary tract, 1214-1215 
uterus, 1215 
in pathological conditions, 1215-1216 
pharmacology, 1197-1213 
channel activators, 1202-1213 
channel inhibitors, 1198-1202 
properties, 1176-1184 
regulation 
cellular mechanisms, 1184-1189 
comparison with modulation of K,r7p in nonsmooth muscle cells, 
1188 
nucleoside diphosphates, 1180-1182 
single-channel conductance, 1176-1178 
single-channel kinetics, 1178 
types of, 1183-1184 
vascular smooth muscle functions, 1190-1197 
adenosine and, 1192 
f-adrenergic receptors and, 1191-1192 
effects on membrane potential and basal tone, 1190-1191 
endothelial factors and, 1192 
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hypoxia-associated dilation, 1194-1196 
nitric oxide and, 1192 
peptides/neuropeptides and, 1191 
pH-induced vasodilation, 1193-1194 
prostacyclin and, 1192 
response to vasodilator transmitters, 1191-1193 
summary, 1197 
vasoconstrictors, 1196-1197 
conclusions, 1216 
inwardly rectifier (Ki), 1166 
blockers, 1174 
effects of voltage and K* on gating, 1173 
in hypertension, 1216 
in ischemic brain injury, 1215-1216 
Kir6.0 and sulfonylurea receptor, 1171-1172 
Kir2.0 (strong inward rectifiers), 1169-1171 
molecular structure, 1168-1172 
in pathological conditions, 1215-1216 
properties of Kj, currents, 1173-1174 
roles in smooth muscle function, 1174-1176 
K* as local vasodilator, 1175-1176 
resting membrane conductance, 1174-1175 
in smooth muscle, 1172-1176 
lens of eye, 26-27 
minK potassium channel protein, 627-639. See also minK protein 
smooth muscle, 1165-1216 
ATP-sensitive. See Potassium channels, ATP-sensitive 
channel classification and nomenclature, 1167 
conclusions, 1216 
introduction, 1166-1167 
inwardly rectifier (Kj). See Potassium channels, inwardly rectifier 
study methods, 1167-1168 
study methods, 1167-1168 
electrophysiology, 1167 
measurements of tracer flux, 1167-1168 
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